Pharmacogenetic studies in mood disorders are rapidly proliferating after the initial reports linking gene variants to treatment outcomes. However, a considerable range of methodologies has been used, making it difficult to compare results across studies and limiting the representativeness of findings. Specification of sampling source (inpatients vs outpatients, primary vs tertiary settings), standardization of diagnostic systems and treatments, adequate monitoring of compliance through plasma levels, sufficient length of observation (at least 6 weeks for acute antidepressant treatments, though 3-6 months are preferable), the use of a range of response criteria and the inclusion of possible environmental confounding variables (life events, social support, temperament) are all potentially important issues when planning pharmacogenetic studies. We reviewed the state-of-the-art methodology and suggested possible guideline for future studies.
In the last few years, a large amount of effort has been directed to the search of genetic predictors of drug efficacy in mood disorders. In this emergent discipline a number of papers have reported positive associations between gene variants and response to antidepressants; at present the whole impact of those results is however quite difficult to understand because of the heterogeneity of samples and methods. The present paper is an attempt to describe potential biases and suggest a more homogeneous study strategy based on available evidence.
Earlier papers on pharmacogenetics usually originated from clinical trials, in which subsequent genotype analyses were performed; however, pharmacologic studies have different purposes from genetic ones, and that sample selected for those specific purposes should be recruited.
At present, researchers in the field of pharmacogenetics of mood disorders do not have a reference framework when planning their studies.
Genetic studies are much more prone to possible stratification biases, the comparison between two genotypes may lead to spurious results when genotype samples are not balanced for relevant features, this is particularly important given the much smaller effect size of gene variants compared to psychopharmacology studies. 1 Further, the investigation of gene variants influencing response is prone to biases due to possible circular interactions between genes and clinical conditions. Gene variants may influence not only one but multiple conditions and these conditions are intertwined with each other and with response. As an example, the variation in the promoter region of the 5-HTT gene (5-HTTLPR) has been associated with poor response 2 and it also modulates depressogenic and anxiety responses to life stressors, which are both associated with poor antidepressant outcome. 3 A large number of reviews of pharmacogenetic results on mood disorders have been previously published; 4, 5 the aim of present paper is to describe some of the most problematic issues to deal with; following, we compared the suggested methods with the state-of-the-art methodology in a pool of recent pharmacogenetic studies on 5-HTTLPR.
Diagnostic and clinical issues
Depression is a phenotype complex to define: each single episode of illness is characterized by parameters such as severity and duration, while the whole disorder presents a largely variable number of episodes, with a range of severities and different remission patterns. It is basically a continuum more than a discrete entity. 6 Drug response could be a simpler trait compared to depression, but still, it is difficult to define its boundaries: apart from the possibility of spontaneous remission, partial, complete manic switch responses are possible. Moreover drug response is not completely stable across episodes. The possible relationship between such phenotypes (depression and drug response) and a genotype is evidently not straightforward; for this reason the study of drug response in depression must consider such aspects.
Clinical features of depression
In psychiatry, the clinical approach typical for other medical fields, such as to narrow the 'affected' phenotype with an objective measure associated with the disorder (that is, blood pressure or glycemia), cannot be applied: there is no pathognomonical sign or symptom of disease and diagnosis is made in accord to presence of a number of symptomatologic criteria.
A structured diagnostic interview plus clinical information (from siblings, caregivers, prescriptions, and so on) is considered the 'gold standard', 7 consequently the complexity of the diagnostic effort seems to be overcome: a subject affected by a major depressive episode has been clearly identified and included in distinction from episodes with different etiopathological origins. However, the clinical experience is much more multifaceted and the most conservative option would be to exclude all the cases that do not satisfy completely and unanimously the criteria, but this could determine the exclusion of a large number of subjects; in a similar way the over-inclusion of any depression probably will never lead to strong genetic results, given that many other factors intervene in the outcome of broadly considered depression. 8 Moreover, a longitudinal observation has revealed that about 50% of young people hospitalized for a major depressive episode will develop manic or hypomanic episodes in the following 10-15 years, 9 therefore some actually depressive future bipolar subject could be involuntarily included in pharmacogenetic study. It has been also reported that the stability of diagnosis seems to improve as severity increases 10 and that bipolar disorder has probably a stronger genetic load compared to 'major depressive single episode';
11 from this point of view only subjects with severe episodes, long history of illness, higher genetic predisposition or bipolar diagnosis should be included, but we would loose the representativeness of the studied sample compared to the subject population. 12 At the moment, we have no a priori basis to determine if the mechanism of antidepressant response could be the same in delusional and non-delusional depression, in mild or severe, in typical or atypical depression and conversely no evidence is actually supporting the hypothesis that a drug could act differently in various situations.
Nevertheless, there are some variables that have been repeatedly associated to a worse probability of treatment response, and that have always to be considered in pharmacogenetic studies, like the symptomatology severity. [13] [14] [15] Also the mean duration of index episode should be considered, because a proportion of patients might already be on the road to recovery at the beginning of the study, following the natural course of an untreated depression. At the opposite side, chronic depression (with episode length 42 years) is thought to respond poorly to treatments. 16, 17 Other factors may influence response such as baseline Hamilton Depression Rating Scale (HAM-D), duration of illness, number of episodes, h(UP/BP), presence of side effects, current medical condition, delusional features, lithium augmentation, the level of previous treatments and personality disorders could be some predictors. 18, 19 However, no definite data is available on this issue. 20 The lack of possibility for rational guidelines on this issue, make reasonable to suggest that a careful description of clinical features of the sample, in terms of severity of symptomatology, number of episodes, presence of delusional symptomatology, duration of illness, duration of the episode and the level of previous treatment is suggested (Table 1) .
Clinical features of comorbid disorders: axis I Comorbidity is also a very important response modifier 21 that should be controlled for. The presence of a severe comorbid medical illness, although very frequent in clinical practice, 22 together with psychiatric comorbidity with substance abuse are unequivocally reported to have a detrimental effect on outcome [23] [24] [25] and are usually excluded from pharmacogenetic studies. However, substance abuse is common in depressives and it could be also as a consequence of depression. Therefore, we should check for collateral information about this issue and exclude only primary substance abuse and not completely exclude secondary substance abuse, consequence of depression, but consideration for this bias as possible confounder is needed.
A particular issue is the comorbidity with mild cognitive impairment in middle-aged and elderly patients, because assessment during the acute phase is difficult given the Pharmacogenetics in depression substantial overlap with depressive symptomatology, it becomes evident only when a deteriorating course is observed. 26, 27 Comorbid psychiatric disorders (that is, dysthymia or obsessive-compulsive disorder (OCD)) could also reduce the overall response to treatment, or in some case could modify its timing. [28] [29] [30] Moreover, from a genetic perspective, the comorbidity with anxiety disorders, in particular the presence of panic-agoraphobic spectrum symptoms has been reported to be related with a different genetic background. 31 However, comorbidity is present to a large extent in depression, 32 and the exclusion of all comorbid patients will eventually again reduce representativeness.
Based on the abovementioned evidence, we suggest to exclude only those patients with severe psychiatric comorbidities (severe OCD, severe eating disorder, and so on) that could heavily bias results, and to include mild to minor comorbidities but with a detailed assessment that allows to control for this confounder in the statistical analysis and in replication studies.
Clinical features of comorbid disorders: axis II
The even more intricate issue of comorbidity with personality disorders lacks of unequivocal conclusion. It is a very common phenomenon 33 and a recent meta-analysis reported that it has been considered a possible clinical negative predictor of response to treatment, 34 consistently with early studies [35] [36] [37] [38] whereas others reported a similar outcome for people with and without personality disorders comorbidity using only well-designed study 39 consistent with some recent studies. [40] [41] [42] Apart from specific personality disorders, also temperament traits have been associated with response, generally in the direction of a poorer response in subjects with high harm avoidance. 43, 44 The influence of genes on personality is debated as well, though some studies reported the associations of personality disorders with genetic polymorphism, particularly DRD4 and 5-HTTLPR, 45 also in depressed patients 46 these remain still controversial.
Overall we cannot at present time disentangle the relation between genetic background, personality, depression and response to treatment. Genes could predispose to temperamental and personality features that increase liability to depression and modulate response, but other causal relationships are possible as well, such as depression inducing personality changes or depression and personality being a common manifestation of liability genes. 47, 48 We should not therefore exclude patients with personality disorder but a careful assessment should be performed in order to control for this possible bias.
Socio-demographical and psychological issues
From a clinical point of view distribution of many sociodemographical characteristics have failed to produce findings robust enough to be clinically relevant as response predictors, 49, 50 nevertheless they have a mild influence depending form the sample recruitment strategy; in particular, old age is often considered an exclusion criteria in clinical trials, because older people are considered more prone to concomitant medical conditions and to cognitive 51 however, in literature elderly condition has been related to a better and a worse outcome in affective disorders. 52, 53 In the same way sex and ethnicity has never been clearly related to a different response rate; while sexes may differ in the physiological pathway of response, ethnicity may have implications for drug metabolism and tolerance, and from a genetic perspective different population could have different allelic frequencies. Positive results deriving from one population could not be subsequently replicated in another one: as an example, pharmacogenetic results for the serotonin transporter gene promoter polymorphism (5-HTTLPR) and antidepressant response seem confirmed on western populations but are conflicting in eastern populations. 54 Also younger age at onset 55 and duration of illness 53 have been suggested as predictors of poor response. Social support and marital status have been repeatedly associated with increased probability to recover from a depressive episode, as well as good level of functioning and higher educational level. 8, 23 At the opposite, other studies failed to detect any difference in response rate according to marital status and social class. 50 Religious belief is usually ignored; however, it has been reported to be associated with earlier remission. 56, 57 In general, psychosocial issues have been scarcely kept in consideration in pharmacogenetic studies; the role of nonpharmacologic treatments and environment factors is also important as there is evidence that application of nonsomatic interventions can have a significant impact.
A very basic aspect is the difference in response observed in inpatients vs outpatients, 58 apart from compliance aspects, inpatients are subject to a much more intensive non-pharmacologic treatments.
A much larger number of psychological features may influence outcome but they are not sufficiently validated to be suggested for routine inclusion. They include intelligence level, 59 premorbid functioning, 60 defense mechanism style, 61 and stressful life events, 62 just to cite the most important ones. Finally, circular or nonlinear influences are possible also with psychosocial issues and antidepressant outcome as reported for 5-HTTLPR and depression course. 3 In conclusion, we suggest to include at least age, sex and ethnicity and additionally as much as possible sociodemographical and psychological and modulators of antidepressant response; however, a cost/benefit evaluation should be performed in each study (Table 1) .
Treatment issues
In general, in published papers, the drug administration protocols are specified well enough to permit replications; in the context of pharmacogenetics, the choice of treatment molecule is one of the variables to investigate; however, studies using all together different antidepressants, at times with antipsychotics, have been published. Although it seems that selective serotonin reuptake inhibitors (SSRIs) are a quite homogenous class in terms of pharmacogenetic effects, 5 the inclusion of very different mechanisms of action (SSRI, tricyclic antidepressant (TCA), electro-convulsive therapy (ECT)) should be avoided in order to reduce variability. 63 The low antidepressant dosages could be some variables that have been associated to a worse probability of treatment response. 13 The use of concomitant antipsychotics, sometimes needed in the clinical practice for depression, could strongly modulate the genetic influence to antidepressant response and should be avoided or at least separate subjects treated with concomitant antipsychotics from one treated with only antidepressant to evaluate genetic efficacy of antidepressant or antidepressant plus antipsychotics. Use of benzoziazepines also could influence outcome in particular ones or in case of change of dose during the study.
Moreover, pharmacokinetic factors, that could influence bioavailability, could also influence the response of the individual to the drug and they should be analyzed if possible; for example the assessment of compliance thorough plasma levels could help to exclude a common cause of nonresponse. However, a direct relationship between serum levels and clinical response, as well as administered dose and clinical response, has not been observed for SSRIs but this is controversial. [64] [65] [66] [67] [68] To develop the investigation of antidepressant response in a clinical trial, a washout period from all previous treatment is necessary, but this could be a serious challenge in acutely ill patients. In fact from one side, if symptoms exacerbation occurs, this could complicate baseline setup, as well as it add ethical concerns and management issues. On the other hand, the absence of washout, means that true baseline is not achieved and antidepressant response could be over or underestimated. Obviously an inpatient situation is far easier to manage for the clinician, and for outpatients is advisable to arrange frequent short meetings to assess increasing severity to respond to buildup of suicidal intention at once.
There is no simple suggestion that could help to resolve this point: in principle, prescribed drugs should be at a sufficient dosage with homogenous mechanism of action or, if they have different mechanisms of action, this should be considered in the analysis. Avoid the use of antipsychotics and unstable use of other concomitant psychotropics, evaluate compliance and pharmacokinetic factors through plasma level, and, if no suicidal intention emerges in washout period, patients may be included in the trial (Table 1) . Whatever strategy is chosen, it should be clearly reported in the paper.
Assessment issues
In psychiatry, we do not have objective measures and the subjectivity of many symptoms creates special challenges. Although many rating scales have been developed (The Bech-Rafaelsen Melancholia Scale, 69 The Inventory of Depressive Symptomatology (IDS), 70 Quick Inventory of Depressive Symptomatology, Clinician Rating (QIDS-C) 71 ) the need of a rating scale sensitive to clinically important Pharmacogenetics in depression differences lead the authors to routinely use HAM-D, 72 or less frequently the Montgomery Asberg Depression Rating Scale (MADRS), 73 usually weekly. Inter-rater reliability is rarely reported and a description of raters experience and procedure of blindness for rating is often lacking. Subtle study design issues as the choice of whole score on HAM-D17 or HAM-D21, score reduction of HAM-D, response rate defined as at least 50% improvement or remission rate defined as 7 or less in HAM-D score would lead to different conclusions. 74 For example, in a sample of severe or delusional depressives, a cut-off of 50% could include in the 'responder' group subjects for whom HAM-D dropped from 40 to 20, still satisfying criteria for a full episode and conversely a cut-off of 7 points could lead to exclusion from remission group for a subject for whom the score dropped from 40 to 9 points. What is more, unlike virtually all other fields of medicine, drug response in psychiatry is based on behavioral observation rather than on direct objective measures and the definition of drug response is based on changes in behavioral ratings; thus an anxious subject could have a score much more high (only anxiety items 9, 10, 11, 12, 13 of HAM-D sums to 24) than a slowed, hypersomnic, hyperphagic but more severe depressive one.
One suggestion could be to use more than one single analysis, along with at least one standard tool (total score of HAM-D or MADRS); for example analyzing all or two of HAM-D score reductions, response rate and remission rate, using Hamilton together with self-administered scales for depression (such as the Visual Analog Scale 75 ), or the 'core symptoms' of HAM-D to exclude possible bias due to anxiety features. 76 However, trying them all would compromise our type I error rate significantly, therefore, a choice should be performed when planning the study according also to the expertise of the administering team.
Another main issue of assessment is associated with how to evaluate and assess subjects with rapid onset of effect within 1 week after treatment. 77, 78 Delayed and persistent ('true drug') improvement was reported to characterize the response to antidepressant medication; while early or non-persistent ('placebo') benefit is typical of a placebo response. 79 Particularly, in inpatient setting it is possible to observe early recovery due to the environment modification, but it usually persists only a few days after discharge; therefore, subjects with a rapid onset of effect (that is, less than 1 week) should be included cautiously, as possible placebo responders 77 and the possibility of a placebo response should be investigated through different strategies such as a run-on period and long-term observation.
Until now there are some genetic studies of placebo like response; 80, 81 it could be possible that some gene are effectively predisposing to a better placebo response and this hypothesis should also be investigated.
On the other hand, one may postulate that maximum improvement occurs during the first 2 weeks, with some improvement within the first 3 days 82, 83 and some studies reported associations between gene variants and rapid onset of effect. 84, 85 We may not rule out the possibility that gene variants may be indirectly associated with rapid onset through a mechanism of action independent from drugs, for example, predisposing to shorter episodes. This would then imply that gene variants are also associated with placebo response. Side effect as well as severe adverse event are also what we should monitor and assess during the study. Up to now, few studies assessed both treatment response and side effects of antidepressants; however, it is important because the evaluation of side effects are more clear cut than that of clinical response with possible use of objective measures. Therefore, information of association between side effects and polymorphisms could be useful for clinicians immediately. Assessments tools for pharmacognetic studies in depression are not still well established but some scales were suggested in the study of treatment algorithms, they are Frequency, Intensity, and Burden of Side Effects Rating, Global Rating of Side Effect and Burden and Patient-Rated Inventory of Side Effects described in the Sequenced treatment alternatives to relieve depression (STAR*D). 86 Suggestion could be to assess symptomatology frequently during the first 2 weeks (say every 3 days) and weekly or at least biweekly after 2 weeks from medication. The length of the trial in published studies is variable from 2 to 6 weeks, infrequently from 12 weeks to 3 year. A reasonable duration of the study could be of at least 6 weeks. 87 An even longer observation would be preferable in inpatient studies, to control the stability of remission after hospitalization period and in populations with a slower response as elderly or delusional patients.
However, the experimenter should be aware that some gene variants may influence time to response more than overall response rate, and that for longer observation more and more factors influence response. Side effects should be monitored and assessed.
Sequential treatment
In recent years, the study of treatment algorithms, guideline-based procedures and collaborative care systems have been developed and they have been recognized as effective methods to optimize the delivery of treatment and to avoid treatment resistant depression. 86, [88] [89] [90] [91] [92] However, physicians have to choose the second or following treatment to the patients who was resistant to initial treatment from a number of suggested treatment and, at this time, there are no evidence to chose the best therapeutic tool for those patients even in these established treatment algorithm. Pharmacogenetic perspective could help to solve this issue and pharmacogenetic study on second or later treatment response of the patients who was resistant to first therapy also could be suggested using these treatment algorithms.
STAR*D is the one of the largest and most sophisticated example that is noteworthy for its huge sample, the use of trained raters, well-organized treatment and assessment protocols; however, it also implies biases from multi-ethnicity, multi-drug use and multiple sites of recruitment. Depressive symptoms on pharmacogenetic studies on antidepressant response have been usually evaluated by HAM-D or MADRS and many important data were accumulated by these assessment tools. We suggest that at least one of these standard assessment tools should be used with other one if needed that might help to establish general validity of the new other assessment tools. Even if complex treatment algorithms may complicate interpretation of results, yet they should be applied for a more 'real world' investigation.
The suggestion about this issue is to use more than one outcome definition with at least one standard assessment tool.
Statistical issues
The most common approach in pharmacogenetic depression studies is the traditional analysis of variance (ANOVA), modified to evaluate time course (repeated measures ANOVA) and to include concomitant factors or covariates (multivariate analysis of variance (MANOVA) or General Linear Models (GLM)). However, it is well known that traditional parametric approaches rely on distribution assumptions that, if violated, may strongly bias results. 93 The dependent variable should be normally distributed and equal variances across different genotypes should be observed, this is not always the case as variances unequally increase during treatment. A departure from normal baseline distribution should lead to non-parametric methods as well as the observation of unequal variances across genotypes, a fact commonly observed particularly in the end point of the trial when patients spread for magnitude of response. In order to avoid the loss of power of nonparametric analyses, it has been suggested to use Random Regression Models 94 which overcome many of those biases. We applied such methods in some studies but the problem of replicability from other groups limits this method. Recently, survival analysis has been applied and it may overcome some biases as it is robust to variance biases; however, only a categorical outcome can be considered. 86 The large amount of explanatory variables with reciprocal nonlinear interactions in pharmacogenetic studies suggested also the use of neural networks. 95 However, the exploratory use of such methods should be cautioned in absence of strong underlying known associations.
In any case univariate analyses should be reported together with multivariate approaches to improve readability and replicability of results. The methods of analysis should be therefore planned a priori, including subgroups analysis helping to generate hypothesis, but for which all positive results must be tested subsequently in newly recruited patients. In the same way, analysis made in the same population repeatedly, using different phenotypes or different genes should be avoided. For these reasons, correction for multiple test and for possible confounding variables (that is, baseline level of severity among groups) should be always performed to rule out false positives. Conversely, there is a risk of missing genuine associations because of multiple test correction; for this reason, a power analysis is compulsory. The sample size has to be sufficient to detect clinically significant differences, but pharmacological studies are often not designed for pharmacogenetic analysis purposes. To analyze a gene-by-drug interaction a case control study requires a minimum of 200 subjects to detect odd ratios for a main effect gene of around 4; for an odd ratio between 2 and 4, 400 cases and 800 controls are necessary, and following these indications almost all the existing studies are underpowered. 96 Therefore, the frequency of the genotype under study will determine the number of case and controls that need to be recruited to achieve sufficient statistical power to detect a difference.
Particular attention must be paid to sample sizes when more variables are investigated simultaneously, such as multiple traits, interaction gene-environment or between different genes. 97 In fact, the emerging issue of gene interaction is not yet satisfactory addressed by present statistical tools: GLM, 98 linear 99,100 and nonlinear 95 models have been proposed but scarcely used.
Further, it is possible that positive association results derive not only from direct effect of polymorphism under study, but also from a polymorphism in linkage disequilibrium, or from a spurious association due to ethnic differences, has to be performed, and, if possible, an analysis of multiple markers could be useful to exclude stratification bias. 101 Statistical issues may greatly influence results, our suggestion is to avoid analysis made in the same population repeatedly and to present basic univariate analyses combined with more sophisticated approaches (MANOVA, GLM, Random Regression Model (RRM)) that allow the inclusion of covariates, power analysis that help the reader to evaluate the study and control of Hardy-Weinberg equilibrium of the sample (Table 1) .
Genetic issues
Genetic issues are not the core of the present paper and they will be just summarized. 96 With about 20 000 genes, many of which expressed in the brain, and 3 000 000 of SNPs the choice of the right candidate for pharmacogenetic analysis is quite difficult. The issues to be addressed are whether to use a genome-wide, hypotheses-free approach or to follow a candidate strategy. For candidate genes, the functional significance should be investigated both in vitro and in vivo, with proteomics and metabolomics approaches; however, this may not always be feasible. 102 Animal models could be of great help but this strategy has not been extensively applied yet.
Pharmacogenetics in depression
The impact of a gene could be at pharmacokinetic or at the pharmacodynamic level; it could modify the process of absorption, distribution or metabolism of the drug, as for example the cytochrome P-450 system, or else influence response at one of the several steps from the receptor-drug binding, through the cascade of following signals; finally it could act through long-term modulations and other different epigenetic mechanisms such as methylation and posttranscriptional modifications.
The exact mechanism of action of antidepressants is only partially known; the theories of antidepressant action are focused on serotonergic pathway, in particular, on the 5-HT transporter, 5-HT receptors and enzymes involved in monoamine biosynthesis and degradation. However, many other systems are possibly involved. 103, 104 We could estimate that the variance explained by the most confirmed gene variant for antidepressant response (5-HTTLPR) is about 2-3%. This is in accordance with the range of effect of single gene variants in complex disorders 1 and it means that a large number of genes remain to be identified. Moreover, the system is much more complex that previously hypothesized and genes may interact with the environment in determining the final phenotype 3 that in turn interact with the drug. This makes selection of candidate quite a difficult step.
Haplotype analysis has been suggested as more informative compared to single SNPs, moreover, much larger areas of the genome may be investigated. However, this technique is not free of criticisms, haplotypes can only be inferred in association studies such as pharmacogenetic ones, therefore liability haplotype identification could be biased. 105 Moreover the risk of false positive when high numbers of haplotypes are analyzed is possible. The knowledge of those limitations, the use of relatively small haplotypes and the use of empirical P-values are suggested (Table 1) .
Ethical issues
Ethical issues have been widely reported in separate reviews 106 and consortium statements (http://www.royalsoc. ac.uk/displaypagedoc.asp?id ¼ 17570). Recent editorial policies by a number of journals require that ethical committee permission should be presented in the process of paper submission to avoid misuse of genetic information.
Analysis of published papers
Following the methodology dissection of the previous sections, we present here the result of the analysis of the published papers about association of antidepressant response with 5-HTTLPR, the most reported polymorphism, in the light of the suggested summary of the present paper, some issues we could not evaluate from the papers were excluded in analysis ( Figure 1 and Table 2 ). As selection criteria, we searched Medline for all publications available up to October 2006 studying the association between antidepressant treatments and 5-HTTLPR in depressive patients with the keywords: affective, depression, mood, treatment response, SERTPR and 5-HTTLPR.
Obviously all published papers are lacking in some of the aspects we just discussed, this is not intended as a criticism but it is due to the fact that our analysis is based on existing papers and contains suggestion for future ones. In the table we reported all published papers and the Figure 1 Analysis of pharmacogenetic papers on 5-HTTLPR. The total and subcategory scores are presented. The Arabic numeral is based on the summary of issues (Table 1) . I. Diagnostic and clinical issues, II. Socio-demographical and psychological and social issues, III. Treatment issues, IV. Assessment issues, V. Statistical issues, VI. Genetic issues.
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A Serretti et al correspondence with the criteria we proposed. In detail, no paper included psychological and social modulations nor assessed symptom frequently during the first 2 weeks. Only three papers used haplotypes. Few studied side effects. There are large heterogeneities of the ratio of each issue among the papers.
Conclusion
We described some of the most problematic issues to deal with pharmacogenetic studies in mood disorders and also summarize the suggested issues at Table 1 . We hope that this article could be helpful as guideline for both clinicians and researchers of the field to detect the robust predictor of antidepressant response in treatment of depressive patient in the future.
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